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(57) ABSTRACT 

A filter mask includes an oronasal cup, an inhalation direc 
tional cover, and an exhalation diverter body. The oronasal 
cup encloses a nose and mouth of a user. The oronasal cup is 
fluidly coupled with a filter. The inhalation directional cover 
is configured to be joined to the filter. The inhalation direc 
tional cover includes an elongated wing portion that is ori 
ented in an inhalation direction that is angled with respect to 
the center axis of the filter. The exhalation diverter body is 
fluidly coupled with the oronasal cup. The exhalation diverter 
body defines an exhalation duct that directs exhaled air out of 
the oronasal cup along an exhalation direction. The inhalation 
direction and the exhalation direction are oriented away from 
a plane of interaction between the user and another person. 

20 Claims, 9 Drawing Sheets 
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1. 

AIR PURIFYING RESPRATOR HAVING 
NHALATION AND EXHALATION DUCTS TO 

REDUCE RATE OF PATHOGEN 
TRANSMISSION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority benefit from U.S. Provi 
sional Application Ser. No. 61/234,136, filed Aug. 14, 2009, 
and entitled “Filter Mask' (the “136Application'). The sub 
ject matter and disclosure of the 136 Application is hereby 
incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

The Subject matter herein relates generally to air purifying 
respirator masks, and more particularly, to respirator masks 
that filter inhaled and/or exhaled air. 

Masks Such as respirator masks may be worn by individu 
als who wish to protect themselves from toxic airborne con 
taminants such as particulates, vapors and gases. Particulates 
may be airborne pathogens, toxins, aerosols, and the like. For 
example, Some known filter masks include filters that remove 
contaminants from air that is inhaled into the masks. Some 
known filter masks include one or more filters. The filters may 
be joined to the mask on either side or both sides of the mouth 
of the person wearing the mask, directly in front of the mouth, 
or chest mounted with air routed through a breathing tube to 
the mask. The filters are generally located in a forward posi 
tion such that the air that is inhaled into the filters is drawn in 
from the atmosphere in front of and to the opposite sides of 
the wearer's face. 

Air that is exhaled from the filter masks may be expelled 
from the front of the masks. For example, some known masks 
direct the exhaled air out of the front of the mask into the 
atmosphere in front of the wearer's face. Some known masks 
include an exhalation filter that filters the exhaled air prior to 
expelling the exhaled air out of the mask. For example, the 
exhalation filter may remove aerosols and particulates from 
the exhaled air. Some known masks include an exhalation 
duct that produces a tortuous path which reduces the likeli 
hood of contaminants leaking into the mask through the exha 
lation path. For example, the exhalation duct prevents ambi 
ent contaminants from entering the area adjacent to the 
exhalation valve prior to the valve closing during inhalation. 
Such a duct may not alter the nature or directions in which air 
is exhaled from the mask. 
Some healthcare workers don air purifying respirators 

when working with patients who are ill. For example, during 
a pandemic flu outbreak, doctors, nurses, first responders, and 
other healthcare providers are advised to wear a respirator 
when treating patients. Healthcare workers may see multiple 
patients during a standard working shift, not all of which are 
infected. The healthcare workers may wear the masks to filter 
inhaled air in an attempt to avoid contracting the same illness 
from which the patients are suffering. But, the filters on the 
masks only serve to concentrate the respirable particles of 
pathogen on the filter media and non-respirable particles on 
Surfaces directly exposed to droplet spray and contact. Trans 
mission of the pathogen can occur by many routes: contact 
exposure and Subsequent hand to face contact, droplet spray 
exposure through projection by coughing or Sneezing of fluid 
particles with diameters greater than 100 um, and airborne 
(inhalation of respirable particles) exposure. The infectious 
potential and percentage occurrence of each route is depen 
dent upon the specific pathogen, environmental factors, and 
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2 
nature of the healthcare procedure. Many known filters are 
difficult to clean without damaging the filter media, therefore 
requiring change out of the filter prior to its normal end of 
service life to avoid contact exposure and transmission to 
non-infected patients and the wearer. This places an extra 
demand for filters and during a pandemic scenario lead to 
shortages of filters for masks. 

Conversely, the healthcare worker that is wearing the res 
pirator mask may be ill. As a result, the air that is exhaled by 
the worker may contain pathogens that may be transmitted by 
one or all three of the routes described earlier. Some known 
exhalation paths on air purifying respirators direct the 
exhaled air away and in front of the wearer. The exhaled air 
may contain droplet spray and respirable particles. The drop 
let spray can contaminate Surfaces immediately in front of the 
wearer including another person who is interacting with the 
healthcare worker. The respirable particles can be transported 
directly into the breathing Zone of another person who is 
interacting with the healthcare worker. 

Thus, Some known filter masks do not adequately protect 
both the people who wear the filter masks and the people who 
are interacting with those wearing the filter masks from some 
potential routes of transmission. The air being filtered is 
inhaled from the direction of the potentially infected indi 
vidual and the filter is not protected from surface contamina 
tion due to droplet spray. This burdens the filter with a higher 
concentration of respirable particles to filter and requires 
filter change out to avoid infection of the wearer or other 
individuals due to surface contamination of the filter surface. 
Similarly, contaminated air may be exhaled by persons wear 
ing the masks and infect those persons who are interacting 
with the persons wearing the masks. A need exists for a filter 
mask that better protects the people who wear the mask and 
the people who interact with the persons wearing the masks 
from contaminated air. 

BRIEF DESCRIPTION OF THE INVENTION 

In one embodiment, a filter mask is provided. The mask 
includes an oronasal cup, an inhalation directional cover, and 
an exhalation diverter body. The oronasal cup encloses the 
nose and mouth of a user. The oronasal cup is configured to 
fluidly couple with a filter that filters air passing through the 
filter along a center axis of the filter and into the oronasal cup. 
The inhalation directional cover is configured to be joined to 
the filter. The inhalation directional cover includes an elon 
gated wing portion that is oriented in an inhalation direction 
that is angled with respect to the center axis of the filter. The 
exhalation diverter body is fluidly coupled with the oronasal 
cup. The exhalation diverter body defines an exhalation duct 
that directs exhaled air out of the oronasal cup along an 
exhalation direction. The inhalation direction and the exha 
lation direction are oriented away from a plane of interaction 
between the user and another person. 

In another embodiment, another filter mask is provided. 
The filter mask includes an oronasal cup, a filter, and an 
inhalation directional cover. The oronasal cup encloses the 
nose and mouth of a user. The filter is joined with the oronasal 
cup. The filter removes contaminants from air inhaled into the 
interior chamber and through the filter along a center axis of 
the filter. The inhalation directional cover includes an engage 
ment portion that is rotatably connected to the filter and an 
elongated wing portion that is oriented in an inhalation direc 
tion that is angled away from the center axis of the filter. The 
inhalation directional cover forms a duct through which air is 
inhaled into the filter along the inhalation direction. The inha 



US 8,402,966 B2 
3 

lation directional cover is rotatable around the center axis of 
the filter to vary orientation of the inhalation direction. 

In another embodiment, another filter mask is provided. 
The mask includes an oronasal cup, an inhalation duct, and an 
exhalation duct. The oronasal cup encloses the nose and 
mouth of a user. The inhalation duct is rotatably coupled with 
the oronasal cup and is fluidly joined with the oronasal cup. 
The inhalation duct is rotatable with respect to the oronasal 
cup to vary a location from which air is inhaled from Sur 
rounding atmosphere into the oronasal cup. The exhalation 
duct is fluidly coupled with the oronasal cup. The exhalation 
duct directs exhaled air downward from the oronasal cup with 
respect to the nose and mouth of the user into the Surrounding 
atmosphere. The inhalation duct and the exhalation duct 
direct intake and exhalation of air, respectively, along direc 
tions away from a plane of interaction between the user and 
another person with whom the user is interacting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a human user wearing a filter 
mask during interaction with another person in accordance 
with one embodiment of the present disclosure. 

FIG. 2 is a perspective view of the filter mask shown in FIG. 
1 in accordance with one embodiment. 

FIG.3 is a partial cut-away view of the filter mask shown in 
FIG. 1 in accordance with one embodiment of the present 
disclosure. 

FIG. 4 is a top view of a filter cover shown in FIG. 3 in an 
open position and coupled to a filter shown in FIG. 2 in 
accordance with one embodiment of the present disclosure. 

FIG. 5 is an elevational view of the filter cover shown in 
FIG. 4 in accordance with one embodiment of the present 
disclosure. 

FIG. 6 is a top view of the filter cover shown in FIG. 3 in a 
closed position and coupled to the filter shown in FIG. 2 in 
accordance with one embodiment of the present disclosure. 

FIG. 7 is an elevational view of the filter cover shown in 
FIG. 6 in accordance with one embodiment of the present 
disclosure. 

FIG. 8 is an elevational view of an inhalation directional 
cover shown in FIG. 2 coupled to the filter also shown in FIG. 
2 in accordance with one embodiment of the present disclo 
SUC. 

FIG. 9 is a side view of an exhalation diverter body shown 
in FIG. 2 in accordance with one embodiment of the present 
disclosure. 

FIG.10 is a rear view of the exhalation diverter body shown 
in FIG. 2 in accordance with one embodiment of the present 
disclosure. 

FIG. 11 is a bottom view of the exhalation diverter body 
shown in FIG. 2 in accordance with one embodiment of the 
present disclosure. 

FIG. 12 is a perspective view of an oronasal cup shown in 
FIG. 2 and an interior flap in a closed position in accordance 
with one embodiment of the present disclosure. 

FIG. 13 is a perspective view of the oronasal cup shown in 
FIG. 2 and the interior flap shown in FIG. 10 in an open 
position in accordance with one embodiment. 

FIG. 14 is a perspective view of an inhalation directional 
cover in accordance with another embodiment of the present 
disclosure. 

FIG. 15 is an elevational view of the directional cover 
shown in FIG. 14. 
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4 
FIG.16 is a perspective view of an exhalation diverter body 

in accordance with another embodiment of the present dis 
closure. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is an illustration of a human user 102 wearing a filter 
mask, or respirator, 100 during interaction with another per 
son 104 in accordance with one embodiment of the present 
disclosure. The filter mask 100 protects the user 102 that is 
wearing the filter mask 100 from inhalation of airborne con 
taminants, such as foreign bodies, pathogens, bacteria, tox 
ins, aerosols, and contamination of the oronasal region by 
droplet spray by controlling the direction(s) in which air is 
inhaled into the mask 100. The filter mask 100 may protect 
other persons 104 from air that is exhaled by the user 102 from 
the filter mask 100 by controlling the direction(s) in which the 
exhaled air is directed. For example, the user 102 may be a 
healthcare professional and the user 104 may be a patient 
being examined or treated by the user 102. A plane of inter 
action 106 is a spatial plane or interface between the users 
102, 104 and through which the users 102, 104 interact. By 
way of example only, the plane of interaction 106 between the 
users 102, 104 may be a plane located equidistant from the 
mouths and/or noses of the users 102, 104. The plane of 
interaction 106 between the users 102, 104 may be a plane 
located equidistant from the oronasal region of the user 102 
and the exhaust of equipment which is contaminated with 
pathogens from user 104. 
The filter mask 100 includes ducts that direct air to be 

inhaled by the user 102 generally along inhalation directions 
108 from the atmosphere surrounding the user 102. As shown 
in FIG.1, as the user 102 inhales, the filter mask 100 draws air 
along the inhalation directions 108 into the filter mask 100 
from behind the user 102 and in a location that is remote from 
the plane of interaction 106. For example, the filter mask 100 
may draw air from a location that is remote from the user 104 
such that the user 102 and the filter mask 100 are disposed 
between the location where the air is drawn from and the user 
104. In one embodiment, the orientations of the inhalation 
directions 108 may be varied by the user 102. For example, 
the user 102 may change the inhalation directions 108 to draw 
air from different locations, such as below the filter mask 100, 
above the head of the user 102, from in front of the user 102 
between the user 102 and the plane of interaction 106, and the 
like. The drawing of inhaled air from locations away from the 
plane of interaction 106 may reduce the concentration of 
respirable contaminants in the inhaled air and prevent droplet 
spray from directly impacted on the filter cartridge 204. For 
example, if the user 104 is ill, the air that is remote from the 
user 104 may contain less pathogens than the air between the 
users 102, 104. Additionally, the inhalation directions 108 
may be varied to avoid having the user 102 inhale his or her 
exhaled air. For example, the inhalation directions 108 may 
draw air in from locations disposed away from the areas 
below the user's 102 face. The inhalation directions 108 may 
also be varied based on the plane of interaction 106. 
The filter mask 100 includes one or more ducts that direct 

air that is exhaled by the user 102 along exhalation directions 
110 into the atmosphere surrounding the user 102. As shown 
in FIG. 1, as the user 102 exhales, the filter mask 100 directs 
the exhaled air out of the filter mask 100 and along the 
exhalation directions 110 directed away from the plane of 
interaction 106. For example, the filter mask 100 may direct 
exhaled air away from the plane of interaction 106 and the 
user 104. In one embodiment, the exhaled air is directed 
downward with respect to the nose and mouth of the user 102. 
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The directing of exhaled air to locations away from the plane 
of interaction 106 and the user 104 may reduce the concen 
tration of respirable contaminants in the air Surrounding the 
user 104 and prevent droplet spray from impacting the user 
104 and the surrounding area. For example, if the user 102 is 
ill, exhaled air from the user 102 that is contaminated with one 
or more pathogens is directed away from the user 104 to avoid 
spreading the disease borne by the user 102. 

FIG. 2 is a perspective view of the filter mask 100 in 
accordance with one embodiment. The filter mask 100 is 
shown as a half-mask, but may be a full face mask or hood. 
The filter mask 100 includes an oronasal cup 200 that 
encloses a wearer's nose and mouth within an interior cham 
ber 1000 (shown in FIG. 12) defined by the oronasal cup 200. 
In one embodiment, the oronasal cup 200 may be a nosecup. 
The filter mask 100 is joined with several straps 222 that 
couple the filter mask 100 to the wearer's head. Although not 
visible in the view shown in FIG. 2, the filter mask 100 
includes inhalation ports 202 (shown in FIG. 3) on opposite 
sides of the oronasal cup 200 in the illustrated embodiment. 
The inhalation ports 202 provide openings extending into the 
interior chamber 1000 of the oronasal cup 200. A different 
number of inhalation ports 202 may be provided than those 
shown in the illustrated embodiments. Air that is inhaled by 
the wearer of the filter mask 100 enters into the oronasal cup 
200 through the inhalation ports 202. In the illustrated 
embodiment, filters 204 are coupled with the inhalation ports 
202 such that the filters 204 are fluidly coupled with the 
interior chamber 1000 of the oronasal cup 200 and filter air 
that is inhaled into the oronasal cup 200 through the inhala 
tion ports 202. The filters 204 may be particulate filters or a 
combination filter. In one embodiment, the filters 204 are 
NIOSH P-100 filters. In another embodiment, the filters 204 
are combination filters such as NIOSH P-100 filters with 
NIOSH OV chemical protection. The filters 204 may be 
replaceable or may be permanently mounted to the mask 100. 

Inhalation directional covers 206 are coupled with the fil 
ters 204. The directional covers 206 may protect the filters 
204 from being contaminated by droplet spray from people in 
the vicinity of the wearer of the mask 100. For example, the 
outer surface 228 may block the majority of a droplet spray 
directed toward the filter 204 from reaching the filter 204. The 
directional covers 206 may control the direction in which air 
is inhaled into the oronasal cup 200 from the atmosphere 
surrounding the filter mask 100. For example, the directional 
covers 206 may permit the intake of air into the filters 204 and 
the oronasal cup 200 from the atmosphere along the inhala 
tion directions 108 while preventing the air to be drawn into 
the filter mask 100 along other directions or from other loca 
tions. The directional covers 206 shown in FIG.2 have a body 
with an outer surface 228 that faces outward from the mask 
100. In the illustrated embodiment, the directional covers 206 
have an oblong shape that extends around the periphery of the 
corresponding filters 204 and have overhanging portions that 
extend outward from the filters 204. For example, the direc 
tional covers 206 have a coupling portion 224 that extends 
around the filter 204 and a wing portion 226 that extends 
outward from the periphery of the filter 204. The coupling 
portion 224 is approximately circular in the illustrated 
embodiment and is rotatably coupled to the filter 204. Alter 
natively, the coupling portion 224 may have a different shape. 
The wing portion 226 is elongated and off-center from the 
coupling portion 224 along an elongation direction 212. 
The wing portion 226 may be elongated from the coupling 

portion 224 such that the directional covers 206 have a shape 
that is symmetrical about a plane 214 extending through the 
elongation direction 210 but not about any other plane. For 
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6 
example, the directional covers 206 may be symmetric on 
opposite sides of the plane 214 but not on opposite sides of a 
plane that is oblique with respect to the plane 214. As 
described below, the elongation direction 210 of the wing 
portion 226 may determine the inhalation directions 108 at 
which air is drawn into the filter mask 100. 
The directional covers 206 may draw air along inhalation 

directions 108 that generally oppose, or are generally oppo 
sitely oriented with respect to, the elongation direction 210. 
For example, as described below, air is inhaled into the direc 
tional covers 206 through the wing portions 226. Varying the 
location or orientation of the wing portions 226 relative to the 
mask 100 may likewise vary the orientation of the inhalation 
end elongation directions 108, 210 and the location from 
which air is drawn into the mask 100. The inhalation and 
elongation directions 108, 210 may be generally oriented 
opposite of one another. In one embodiment, the directional 
covers 206 are rotatably coupled with the filters 204 such that 
the directional covers 206 may rotate with respect to the 
oronasal cup 200 and the filters 204. For example, the direc 
tional covers 206 may rotate around a center axis 208 of the 
filters 204 to vary the orientation of the elongation direction 
210 with respect to the nose mask 200. In one embodiment, 
the directional covers 206 may rotate 360 degrees around the 
center axis 208. Alternatively, the directional covers 206 may 
rotate less than 360 degrees around the center axis 208. In the 
illustrated embodiment, the elongation directions 212 of the 
directional covers 206 are angled with respect to the center 
axes 208 of the corresponding filters 204. For example, the 
elongation direction 212 may be obliquely oriented with 
respect to the center axis 208 or approximately perpendicu 
larly oriented with respect to the center axis 208. 

Changing the orientation of the elongation direction 210 
may alter the orientation of the inhalation directions 108 with 
respect to the oronasal cup mask 200. The orientation of the 
elongation direction 210 shown in FIG. 2 causes air to be 
inhaled from around the wearer's ears. Rotating the direc 
tional covers 206 downward from the ears may orient the 
elongation direction 210 down below the ears and cause 
inhaled air to be drawn from below the wearer's ears. Rota 
tion of the directional covers 206 in other directions may 
cause the inhaled air to be drawn from other locations. For 
example, if a doctor wearing the filter mask 100 is interacting 
or working on an ambulatory, or upright, patient, the doctor 
may rotate the directional cover 206 so that the elongation 
direction 210 is oriented in a direction extending below the 
doctor's ears. As a result, the inhalation directions 108 may 
draw air that is located behind and/or below the doctor, as 
opposed to drawing air that Surrounds or is in close proximity 
of the standing patient. Alternatively, if the doctor wearing the 
mask 100 is working with a patient that is lying down, the 
doctor may rotate the directional cover 206 so that the elon 
gation direction 210 is oriented in a direction extending above 
and behind the doctor's ears. The air that is drawn by the 
directional cover 206 may be limited to air that is located 
above and/or behind the doctor and away from the prone 
patient. 
The directional covers 206 may include an indicator that 

provides a visual, audible, and/or tactile indication of a posi 
tion or orientation of the elongation direction 210 and/or 
inhalation directions 108. For example, the directional cover 
206 may include a protruding alignment tab (not shown) that 
visually indicates the orientation of the elongation direction 
210 and/or inhalation directions 108. The tab may point in the 
elongation direction 210 or the inhalation directions 108. 
Alternatively, the directional cover 206 may include dots or 
other visual indicia that represent the orientation of the elon 
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gation direction 210 and/or the inhalation directions 108. In 
another embodiment, the directional cover 206 may include 
inwardly extending protrusions or nubs that engage corre 
sponding cavities in the filter cover 300 (shown in FIG. 3) or 
filter 204. The protrusions may provide an audible and/or 
tactile "click” each time the protrusions are rotated into or out 
of the cavities. The clicking may indicate the orientation of 
the elongation direction 210 and/or inhalation directions 108 
relative to the mask 100. The wearer may use the indicator to 
ensure that both of the directional covers 206 have the elon 
gation directions 210 and/or inhalation directions 108 respec 
tively oriented in the same or similar directions relative to the 
filter mask 100. 
The directional covers 206 may be removable from the 

filter 204. For example, after a wearer of the mask 100 has 
completed his or her use of the mask 100 and/or filter 204, the 
directional cover 206 may be decoupled from the filter 204 
and decontaminated for re-use. The directional covers 206 
may be removed, cleaned, and reused without need to remove 
or replace the filters 204. Alternatively, the directional covers 
206 may be cleaned with the mask 100, filters 204, and covers 
300 (shown in FIG. 2) coupled to one another without the 
need to remove or replace the filter 204 prior to or after 
cleaning. This later scenario allows the wearer to clean the 
outer surfaces of the mask 100 without removing the mask 
100, thereby allowing the wearer to stay in an area that may be 
free of airborne droplet spray but still contaminated with 
respirable pathogens. In order to clean the directional covers 
206, the covers 206 may be placed into a liquid bath, which 
may not be a viable option for a particulate filter 204. Addi 
tionally, the filter mask 100 may be cleaned and/or decon 
taminated for re-use. For example, the filters 204 may be 
removed and the mask 100 placed into a liquid bath to be 
cleaned. In another example, the directional covers 206 and 
filter mask 100 may be wiped down in-between patient visits 
during the duration of the shift to decontaminant the surface 
without requiring the removal of the mask 100 and filter 204 
to maintain protection from respirable particles. 

The filter mask 100 includes an exhalation diverter body 
216 that directs exhaled air out of the filter mask 100 along the 
exhalation directions 110. The diverter body 216 and the 
oronasal cup 200 may be a unitary body. For example, the 
diverter body 216 and the oronasal cup 200 may be molded as 
a single body. Alternatively, the diverter body 216 and the 
oronasal cup 200 may be separate bodies that are coupled 
together. The diverter body 216 may include, or be formed 
from, an electromeric material that is relatively flexible. The 
flexibility of the diverter body 216 can permit the body 216 to 
be bent upward in Such a manner So as to permit cleaning of 
the inside surfaces of the body 216. The flexibility of the 
diverter body 216 may allow a wearer to inspect the diverter 
body 216 by bending and otherwise manipulating the body 
216 to see behind the body 216 and between the body 216 and 
the oronasal cup 200 without having to separate the body 216 
from the cup 200. The diverter body 216 provides one or more 
exhalation ports 306,308 (shown in FIG.3) at a lower end 230 
of the exhalation diverter body 216 that are fluidly coupled 
with the interior chamber 1000 (shown in FIG. 12) of the nose 
mask 200. The ports 306, 308 are provided at the lower end 
230 of the diverter body 216 to permit the exhaled air to exit 
the filter mask 100 in a generally downward direction away 
from the plane of interaction 106 (shown in FIG. 1) between 
the wearer of the mask 100 and one or more other persons. 

In the illustrated embodiment, the filter mask 100 includes 
a voice transmitter 218 that is coupled with the diverter body 
216. The voice transmitter 218 may be a mechanical voice 
transmitter formed of a body that mechanically vibrates in 
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8 
response to the wearer's voice to transmit the wearer's voice 
outside of the mask 100. The transmitter 218 may operate 
without electricity and may not include any electronic com 
ponents. The wearer's voice is transmitted from within the 
mask 100 to outside of the mask 100 by the vibrations of the 
transmitter 218. The transmitter 218 may convey the wearer's 
voice with relatively little distortion such that the wearer may 
easily communicate with others while wearing the mask 100. 

FIG. 3 is a partial cut-away view of the filter mask 100 in 
accordance with one embodiment of the present disclosure. 
The filter mask 100 is shown with the left half of the oronasal 
cup 200 removed, the filter 204 (shown in FIG. 2) removed 
from the left inhalation port 202, the inhalation directional 
covers 206 (shown in FIG. 2) removed, and the voice trans 
mitter 218 (shown in FIG. 2) removed from the exhalation 
diverter body 216. In the illustrated embodiment, the exhala 
tion diverter body 216 includes an opening 310 extending 
there through. The opening 310 may receive a component, 
such as the voice transmitter 218, that is held in place by the 
diverter body 216. 
The filter mask 100 includes a filtercover 300 joined to the 

filter 204 (shown in FIG. 2). The filter cover 300 may be 
coupled with the filter 204 such that the filter cover 300 is 
located between the filter 204 and the inhalation directional 
cover 206. The filter cover 300 may hold a pre-filter element 
502 (shown in FIG. 5) between the filter cover 300 and the 
filter 204. The pre-filter element 502 is designed to remove 
relatively larger droplets from the inhaled air prior to the 
inhaled air being received into the filter 204. Removing the 
relatively larger droplets may extend the life of the filter 204 
and reduce or prevent contamination of the filter 204. For 
example, the pre-filter element 502 that is held by the filter 
cover 300 may prevent aerosols, such as ballistic aerosols 
projected by an ill person that Sneezes or coughs, from dam 
aging or entering into the filter 204. The filter cover 300 may 
be removably coupled to the filter 204. The filter cover 300 
can be removed from the filter 204 to clean and/or sanitize the 
filter cover 300 between uses of the filter mask 100. For 
example, while the filter 204 may not be able to be submerged 
into a liquid cleaning bath to sanitize the filter 204, the filter 
cover 300 may be removed from the filter 204 and submerged 
in the bath to clean and sanitize the filter cover 300. 
The exhalation diverter body 216 shown in FIG.3 includes 

divergent exhalation ports 306, 308 that direct exhaled air out 
and away from the filter mask 100 along diverging exhalation 
airflow paths 302,304. While two ports 306, 308 and airflow 
paths 302,304 are shown in FIG. 3, alternatively a different 
number of ports 306, 308 and/or paths 302, 304 may be 
provided. The airflow paths 302,304 may be aligned or coex 
tensive with the exhalation directions 110 (shown in FIG. 1). 
For example, the airflow paths 302, 304 may represent the 
exhalation directions 110 or a subset of the exhalation direc 
tions 110. The exhalation airflow paths 302, 304 may be 
oriented downward and toward the shoulders of the wearer of 
the mask 100 in the illustrated embodiment. Alternatively, the 
airflow paths 302,304 may be directed elsewhere. The airflow 
paths 302,304 are oriented in directions that prevents exhaled 
air from the wearer of the mask 100 from flowing toward a 
patient or other person with whom the wearer of the mask 100 
is working. For example, the airflow paths 302, 304 may 
direct air away from an ambulatory patient with whom a 
wearer of the mask 100 is working or interacting. 

FIG. 4 is a top view of the filter cover 300 in an open 
position and coupled to the filter 204 in accordance with one 
embodiment of the present disclosure. FIG. 5 is an elevational 
view of the filter cover 300 shown in FIG. 4. FIG. 6 is a top 
view of the filter cover 300 in a closed position and coupled to 
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the filter 204 in accordance with one embodiment of the 
present disclosure. FIG. 7 is an elevational view of the filter 
cover 300 shown in FIG. 6. The filter cover 300 is coupled to 
the filter 204 at an intake interface 810 (shown in FIG. 8) of 
the filter 204. For example, the filter cover 300 may engage 
the filter 204 around the intake interface 810 of the filter 204. 
An outlet interface 500 (shown in FIG. 5) of the filter 204 is 
disposed opposite of the intake interface 810 along the center 
axis 208 of the filter 204. Air is drawn and filtered by the filter 
204 by entering the filter 204 through the intake interface 810, 
passing through filter media housed in the filter 204, and 
exiting the filter 204 through the outlet interface 500. The 
outlet interface 500 is fluidly coupled with the interior cham 
ber 1000 (shown in FIG. 12) of the oronasal cup 200 (shown 
in FIG. 2) to provide filtered air to the wearer of the filter mask 
100 (shown in FIG. 1). For example, air that exits the outlet 
interface 500 enters the oronasal cup 200 and is inhaled by the 
wearer. In the illustrated embodiment, the center axis 208 is 
disposed through the center of the filter 204. Alternatively, the 
center axis 208 may be off-center in the filter 204. The air that 
passes through the filter 204 may pass through the filter 204 in 
directions that are approximately parallel to the center axis 
208. 

In the illustrated embodiment, the filter cover 300 includes 
an engagement portion 400 and an enclosure portion 402.The 
engagement portion 400 and the enclosure portion 402 may 
have an approximately circular shape as shown in FIGS. 4 
through 7, or may have a different shape. The engagement 
portion 400 and enclosure portion 402 may have shapes that 
conform to the filter 204 such that inhaled air cannot enter the 
filter 204 without first passing through the filter cover 300. 
The engagement portion 400 and enclosure portion 402 are 
coupled to one another by a hinge 404. Alternatively, the 
engagement portion 400 and enclosure portion 402 are 
removably coupled to one another such that the portions 400, 
402 may be separated into two distinct bodies. The hinge 404 
may be a living hinge in the illustrated embodiment. The 
engagement portion 400, enclosure portion 402, and the 
hinge 404 may be formed as a unitary body. For example, the 
portions 400, 402 and hinge 404 may be molded from one or 
more polymers. Alternatively, two or more of the portions 
400, 402 and the hinge 404 may be separate bodies. 
The engagement portion 400 engages the filter 204 around 

the periphery of the filter 204. For example, the engagement 
portion 400 may surround the intake interface 810 (shown in 
FIG. 8) of the filter 204. The engagement portion 400 may be 
secured to the filter 204 by a snap-fit engagement. The 
engagement portion 400 includes a ring body 406 that defines 
a center opening 410. Inhaled air passes through the engage 
ment portion 400 through the center opening 410. The 
engagement portion 400 includes a grill 408 that is coupled to 
the ring body 406 and extends across the center opening 410. 
The grill 408 provides a supporting structure that holds a 
pre-filter element 502 (shown in FIG. 5) above the intake 
interface 810 of the filter 204. For example, the grill 408 may 
support the pre-filter element 502 upstream of the filter 204 
such that inhaled air passes through the pre-filter element 502 
prior to entering the filter 204. 
The pre-filter element 502 is a filtration body that may 

protect the filter 204 by preventing transport of droplets, 
aerosols, and the like into the filter 204. For example, the 
pre-filter element 502 may be a sheet of fibrous filter media, 
Such as a paper filter media, that prevents ballistic aerosols 
from passing into the filter 204. Preventing aerosols, such as 
the matter from a Sneezing patient, from entering into the 
filter 204 may protect the filter 204 from damage and permit 
the filter 204 to be used for longer periods of time. For 
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10 
example, the interior of the filter 204 may not be able to be 
cleaned if a sick patient's mucous enters into the filter 204. 
The pre-filter element 502 may prevent such aerosols from 
entering the filter 204 so as to avoid the need to replace the 
filter 204 if a sick patient's mucous enters into the filter 204. 
The pre-filter element 502 is placed onto the grill 408 of the 

engagement portion 400. The enclosure portion 402 may be 
coupled to the engagement portion 400 to enclose the pre 
filter element 502 within the filter cover 300. In the illustrated 
embodiment, the enclosure portion 402 includes an outer ring 
body 412 joined to an inner ring body 414. A central opening 
416 is located within and is framed by the outer ring body 412. 
The inner ring body 414 is disposed within the central open 
ing 416. The central opening 410 of the engagement portion 
400 and the central opening 416 of the enclosure portion 402 
align with one another to provide an opening through the filter 
cover 300 that permits air to pass into the filter 204. 
The enclosure portion 402 is removably coupled to the 

engagement portion 400. For example, the outer ring body 
412 may snap-fit to the ring body 406 of the engagement 
portion 400 to secure the enclosure portion 402 to the engage 
ment portion 400. In one embodiment, the enclosure portion 
402 is elastomeric or includes an elastomeric rim that is 
stretched around the engagement portion 400 to secure the 
enclosure portion 402 to the engagement portion 400. One or 
more of the ring bodies 412,414 secures the pre-filter element 
502 between the engagement and enclosure portions 400, 
402. For example, the inner ring body 414 may prevent 
removal of the pre-filter element 502 from the filtercover 300 
through the enclosure portion 402 and the grill 408 may 
prevent removal of the pre-filter element 502 from the filter 
cover 300 through the engagement portion 400. 

FIG. 8 is an elevational view of the inhalation directional 
cover 206 in accordance with one embodiment of the present 
disclosure. The directional cover 206 may be rotatably 
coupled with the filter cover 300 mounted to the filter 204 or 
may be directly mounted to the filter 204. As described above, 
the directional cover 206 may rotate about the center axis 208 
of the filter 204 relative to the filter 204 to vary the orientation 
of the elongation direction 210 of the directional cover 206. In 
one embodiment, the filter cover 300 remains approximately 
stationary with respect to the filter 204 while the directional 
cover 206 rotates about the center axis 208 relative to the filter 
cover 300 and the filter 204. In another embodiment, the 
directional cover 206 and the filter cover 300 both rotate 
around the center axis 208 relative to the filter 204. For 
example, the filter cover 300 may rotate with the directional 
cover 206. 
As described above, the directional cover 206 is a body that 

is coupled to the filter 204 to direct the flow of air that is 
inhaled into the filter 204. For example, the directional cover 
206 permits air to be drawn into the filter 204 from one or 
more directions generally along the inhalation directions 108 
while preventing air from being drawn into the filter 204 from 
one or more other directions or locations outside of the direc 
tional cover 206. 
The coupling portion 224 is a generally cylindrical body 

that defines a plenum 804 through which inhaled air passes 
when the wearer of the mask 100 (shown in FIG. 1) inhales. 
The coupling portion 224 extends between a connection end 
800 and the outer surface 228 along a rotation axis 802. The 
outer surface 228 is a closed surface in the illustrated embodi 
ment. For example, the outer surface 228 may be a surface or 
wall that does not permit air or fluid to pass through the 
directional cover 206 and into the plenum 804. The connec 
tion end 800 is rotatably mounted to the filter 204. For 
example, the connection end 800 may be an approximately 
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circular open end of the coupling portion 224 that extends 
around the periphery of the filter 204. The connection end 800 
provides an opening through which inhaled air passes from 
the plenum 804 and into the filter 204. The rotation axis 802 
is the axis about which the directional cover 206 rotates 
relative to the mask 100. In one embodiment, the rotation axis 
802 is parallel to or coextensive with the center axis 208 of the 
filter 204 to which the directional cover 206 is mounted. 
Alternatively, the rotation axis 802 may be angled with 
respect to the center axis 208 of the filter 204. 
The wing portion 226 is an elongated projection that 

extends from the coupling portion 224 along the elongation 
direction 210. As shown in FIG. 8, the wing portion 226 
overhangs from the coupling portion 224 Such that the wing 
portion 226 appears as a cantilevered beam in an elevational 
view. The wing portion 226 extends from an intake end 806 
and the outer surface 228 in a direction parallel to the rotation 
axis 802 and from the coupling portion 224 to an outer end 
808 in a direction that is parallel to the elongation direction 
210. In the illustrated embodiment, the intake end 806 defines 
an opening through which inhaled air enters the directional 
cover 206. For example, the wing portion 226 may be sub 
stantially closed with the outer surface 228 and the outer end 
808 preventing the ingress of air or fluid into the plenum 804 
while the intake end 806 may include one or more openings 
through which inhaled air enters the plenum 804. The intake 
end 806 may be open from the coupling portion 224 to the 
outer end 808. Alternatively, the intake end 806 may be a 
closed surface similar to the outer surface 228 with one or 
more openings extending through the intake end 806. For 
example, the intake end 806 may include a filter media or 
body that filters inhaled air prior to entering the plenum 804. 

The directional cover 206 may be substantially sealed from 
the surrounding atmosphere but for the intake end 806 of the 
wing portion 226. For example, the body of the directional 
cover 206 may prevent the ingress of air or fluid into the 
plenum 804 except for through the intake end 806. The ori 
entation of the intake end 806 relative to the mask 100 (shown 
in FIG.1) may then determine the locations from which air is 
drawn into the directional cover 206 and the mask 100. The 
wing portion 226 may define the inhalation duct or conduit 
through which inhaled air is drawn into the filter 204 (shown 
in FIG. 2) to which the directional cover 206 is mounted. Air 
that is inhaled by a wearer of the filter mask 100 is drawn into 
the directional cover 206 along the inhalation directions 108 
and through the intake end 806. The air passes through the 
intake end 806 and into the plenum 804. The air travels 
through the plenum 804 and into the filter 204 through the 
connection end 800. The air enters the filter 204 through the 
intake interface 810 in directions that are generally parallel to 
the center axis 208. The filter 204 removes contaminants, 
Such as pathogens, aerosols, toxins, airborne particulates, and 
the like, from the air as the air passes through the filter 204. 
The filtered air exits the filter 204 from the outlet interface 
500 of the filter 204 and into the oronasal cup 200 (shown in 
FIG. 2). The filtered air is then inhaled by the wearer of the 
filter mask 100 (shown in FIG. 1). 

In one embodiment, the plenum 804 may be sufficiently 
large such that the directional cover 206 does not significantly 
restrict airflow into the filter 204. By way of example only, the 
plenum 804 may define a conduit that has a cross-sectional 
area for inhaled airflow that is as large as or larger than the 
cross-sectional area of the intake interface 810 of the filter 
204. Alternatively, the plenum 804 may have a cross-sectional 
area that is no larger than the cross-sectional area of the intake 
interface 810 of the filter 204 while not significantly restrict 
ing airflow into the filter 204. The cross-sectional area of the 
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plenum 804 may be measured between filter cover 300 and 
the outer surface 228 of the directional cover 206 in a plane 
that is parallel to the rotation axis 802. The plenum 804 may 
be sufficiently large to prevent the inhaled air from being only 
drawn through a channel or Subsection of the cross-sectional 
area of the filter 204. For example, the plenum 804 may be 
large enough to ensure that the airflow through the filter 204 
is approximately evenly distributed across the intake inter 
face 810 and not concentrated through one or more portions 
of the intake interface 810. 

In one embodiment, the directional cover 206 may be used 
to perform a negative pressure leak check on the filter mask 
100 (shown in FIG. 1). Once a wearer dons the mask 100, the 
wearer may depress the outer surface 228 inward toward the 
intake interface 810 of the filter 204 until the air passageway 
extending from outside of the directional cover 206 and into 
the intake interface 810 through the plenum 804 is closed off. 
The wearer may then attempt to inhale. If a leak between the 
wearer's face and the mask 100 exists, or if the wearer is 
donning a mask 100 that is too large or Small, then air may be 
inhaled into the mask 100 through the leak or gap, instead of 
through the directional cover 206. If no leak exists or if the 
size of the mask 100 is correct, then the wearer may be unable 
to inhale into the mask 100. 

FIG. 9 is a side view of the exhalation diverter body 216 in 
accordance with one embodiment of the present disclosure. 
FIG. 10 is a rear view of the exhalation diverter body 216 
shown in FIG. 9. FIG. 11 is a bottom view of the exhalation 
diverter body 216 shown in FIG. 9. The exhalation diverter 
body 216 may be a flexible body formed from a dielectric or 
elastomeric material. Such as one or more polymers. The 
exhalation diverter 216 may be fixed to the mask 100 (shown 
in FIG. 1) or the oronasal cup 200 (shown in FIG. 2) such that 
the exhalation diverter body 216 cannot be separated from the 
mask 100 or oronasal cup 200 without damaging the diverter 
216. Alternatively, the exhalation diverter body 216 may be 
removably coupled to the oronasal cup 200. 
The exhalation diverter body 216 includes a deflection 

plate 900 that laterally extends between two opposing outer 
walls 902,904. The deflection plate 900 has an arcuate shape 
in the illustrated embodiment. For example, the deflection 
plate 900 has a swept back shape that extends rearward 
toward the wearer of the mask 100 (shown in FIG. 1). As 
shown in FIG.10, the outer walls 902,904 extend up the sides 
of the body 216 and arcuately extend along the top of the body 
216 to a rounded top side 920 where the outer walls 902,904 
meet. Alternatively, the top side 920 may have a non-arcuate 
shape. As shown in FIG. 10, the top side 920 arcuately 
extends around a portion of the circumference of the opening 
310. The deflection plate 900 also longitudinally extends 
between the top side 920 to the lower end 230. The outer walls 
902,904 extend from the deflection plate 900 to correspond 
ing sealing edges 906,908 in directions that are obliquely or 
perpendicularly oriented with respect to the deflection plate 
900. The sealing edges 906,908 may engage the oronasal cup 
200 (shown in FIG. 2) to define a plenum between the exha 
lation diverter body 216 and the oronasal cup 200. The sealing 
edges 906, 908 may be sealed to the oronasal cup 200 to 
prevent air from being passing through an interface between 
the oronasal cup 200 and the sealing edges 906,908. 

In the illustrated embodiment, the deflection plate 900 
includes a diverter plate 922 disposed at the lower end 230 of 
the body 216. The diverter plate 922 is positioned between the 
walls 902,904 to define exhalation ducts 916,918 of the body 
216. For example, the exhalation duct 916 is positioned 
between the diverter plate 922 and the wall 902 and the 
exhalation duct 918 is disposed between the diverter plate 922 
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and the wall 904. The diverter plate 922 includes two planar 
surfaces 924,926 separated by a bend 928 in the illustrated 
embodiment. Alternatively, the diverter plate 922 may 
include a different shape. For example, the diverter plate 922 
may have an arcuate shape. The exhalation ducts 916, 918 
direct exhaled air outward from the filter mask 100 (shown in 
FIG. 1) along the exhalation directions 110 (shown in FIG. 1). 
While two exhalation ducts 916,918 are shown, alternatively 
a different number of ducts 916,918 may be provided. For 
example, the diverter plate 922 has a bent shape that forms the 
two exhalation ducts 916, 918 between the opposing outer 
walls 902,904. Alternatively, the diverter plate 922 may form 
three or more exhalation ducts. In another embodiment, the 
diverter plate 922 may include a single opening or be absent 
from the exhalation diverter body 216 to provide a single 
exhalation duct. 
The exhalation diverter body 216 may be coupled to the 

filter mask 100 (shown in FIG. 1) such that exhaled air is 
permitted to exit the filter mask 100 only through the exhala 
tion ducts 916,918. Air that is exhaled by the wearer of the 
filter mask 100 strikes the deflection plate 900. The deflection 
plate 900, outer walls 902, 904, and the diverter plate 922 
direct the exhaled air out of the exhalation diverter body 216 
through the exhalation ducts 916,918. As shown in FIGS. 9 
through 11, the arcuate shape of the deflection plate 900 may 
cause the exhaled air to be directed rearward with respect to 
the direction in which the air is exhaled. For example, the 
shape of the deflection plate 900 may direct exhaled air away 
from the plane of interaction 106 (shown in FIG. 1) between 
the wearer (shown in FIG. 1) of the mask 100 and another 
person 104 (shown in FIG. 1) in one or more directions 
oriented away from the plane of interaction 106. The exhala 
tion ducts 916,918 may be arranged such that the exhaled air 
is directed away from the wearer of the filter mask 100 and/or 
from one or more persons with whom the wearer of the mask 
100 is interacting. For example, the diverter plate 922 causes 
the exhalation ducts 916, 918 to diverge away from one 
another. The exhaled air passing through the separate exha 
lation ducts 916,918 exits the exhalation diverter body 216 
and is directed in diverging directions oriented away from one 
another and downward with respect to the filter mask 100. 
The exhaled air may be directed to pass below and away from 
the mask 100 such that the exhaled air is not trapped by or next 
to the wearer's body. For example, rather than directing the 
exhaled air directly downward into the wearer's body, the 
exhalation ducts 916,918 may diverge away from one another 
to direct the air in divergent directions away from the center 
axis of the wearer. 
The exhalation diverter body 216 may prevent backward 

flow of air from outside of the filter mask 100 (shown in FIG. 
1). For example, the exhalation diverter body 216 forms the 
exhalation ducts 916, 918 such that ambient air is unable to 
backflow into the interior of the oronasal cup 200 (shown in 
FIG. 2). The path that ambient air must follow to backflow 
into the oronasal cup 200 through the exhalation diverter 
body 216 may be sufficiently tortuous so as to prevent the air 
from back flowing into the oronasal cup 200. 

In one embodiment, the exhalation diverter body 216 
includes a positive pressure leak check area 930 (shown in 
FIG. 10). The leak check area 930 may be used to perform a 
positive pressure leak check on the filter mask 100 (shown in 
FIG. 1). The leak check area 930 is a subsection of the diverter 
plate 922 that is approximately centrally located between the 
side walls 902, 904 and between the top side 920 and the 
lower end 230. Once a wearer dons the mask 100, the wearer 
may press the leak check area 930 inward toward the wearer's 
face until the leak check area 930 engages or abuts the portion 
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of the oronasal cup 200 disposed between the leak check area 
930 and the wearer's face. The engagement between the leak 
check area 930 and the oronasal cup 200 may block airflow 
through the exhalation diverter body 216. As the wearer 
exhales, a positive pressure is created in the interior chamber 
1000 (shown in FIG. 12). If a leak between the wearer's face 
and the mask 100 exists, or if the wearer is donning a mask 
100 that is too large or small, then the air in the interior 
chamber 1000 may exit the mask 100 through the leak or a gap 
between the mask 100 and the wearer's face, thus revealing 
the location of the leak or gap. If no leak exists or if the size of 
the mask 100 is correct, then the positive pressure may be 
maintained within the interior chamber 1000. 

FIG. 12 is a perspective view of the oronasal cup 200 and an 
interior flap 1002 in a closed position in accordance with one 
embodiment of the present disclosure. FIG. 13 is a perspec 
tive view of the oronasal cup 200 and the interior flap 1002 in 
an open position in accordance with one embodiment. The 
oronasal cup 200 includes the interior flap 1002 within the 
interior chamber 1000 of the oronasal cup 200. The interior 
flap 1002 may be coupled with the exhalation diverter body 
216 (shown in FIG. 2). Alternatively, the interior flap 1002 
may be joined with the oronasal cup 200. The interior flap 
1002 is pivotally joined to the exhalation diverter body 216 or 
the oronasal cup 200 by a hinge 1004. For example, the 
interior flap 1002 may pivot between a closed position (shown 
in FIG. 12) and an open position (shown in FIG. 13). 
The interior flap 1002 includes an opening 1006 that 

extends through the interior flap 1002 between opposite sides 
1008 (shown in FIG. 12), 1100 (shown in FIG. 13) of the flap 
1002. As shown in FIGS. 12 and 13, the opening 1006 may 
have different shapes on the different sides 1008, 1100. For 
example, the opening 1006 may be square shaped on the side 
1008 and circular on the side 1100. The opening 1006 permits 
air, such as exhaled air, to pass through the interior flap 1002. 
A filter media, Such as a fibrous planar filter media, may be 
disposed within the opening 1006 to filter exhaled air that 
passes through the flap 1002. 
The interior flap 1002 encloses an exhalation filter 1102 

(shown in FIG. 11) when the flap 1002 is pivoted to a closed 
position. The exhalation filter 1102 is disposed in an opening 
1104 that extends through the oronasal cup 200 to the exha 
lation diverter body 216 (shown in FIG. 2). For example, the 
opening 1104 may provide a passageway that fluidly couples 
the plenum defined by the exhalation diverter body 216 and 
the oronasal cup 200. The exhalation filter 1102 may remove 
one or more contaminants, such as aerosols, pathogens, tox 
ins, and the like, from air that is exhaled by the wearer of the 
filter mask 100. Exhaled air passes through the opening 1006 
in the interior flap 1002. The air travels through the opening 
1006 and into the exhalation filter 1102. The air is filtered by 
the exhalation filter 1102 and is conveyed to the space 
between the oronasal cup 200 and the exhalation diverter 
body 216 on the opposite side of the oronasal cup 200 that is 
shown in FIGS. 10 and 11. The filtered exhaled air may then 
be expelled from the filter mask 100 through the exhalation 
ducts 916,918 (shown in FIG. 9), for example. 
The interior flap 1002 may be pivoted to the open position 

to remove and/or replace the exhalation filter 1102 (shown in 
FIG. 11). Alternatively, the interior flap 1002 may include the 
exhalation filter 1102 in the opening 1006 of the flap 1002. In 
another embodiment, the oronasal cup 200 does not include 
the flap 1002 and may include an opening that fluidly couples 
the interior chamber 1000 of the oronasal cup 200 with the 
plenum defined by the exhalation diverter body 216 (shown in 
FIG. 2). 
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One or more embodiments of the filter mask 100 described 
herein may be used by healthcare professionals, first respond 
ers, emergency workers, and the like, to isolate their airflow 
away from a plane of interaction 106 (shown in FIG. 1) 
between the person 102 (shown in FIG. 1) wearing the mask 
100 and another person 104 (shown in FIG. 1) with whom the 
wearer 102 is interacting. As described above, the wearer 102 
may rotate the directional covers 206 (shown in FIG. 2) to 
cause air to be inhaled from areas or regions away from a sick 
patient. The exhalation diverter body 216 (shown in FIG. 2) 
may be used to direct exhaled air from the wearer 102 of the 
mask 100 away from the patient or person 104 with whom the 
wearer 102 is interacting. 

The filter mask 100, filter covers 206 (shown in FIG. 2), 
and exhalation diverter body 216 (shown in FIG. 2) may be of 
sufficiently small profile such that the mask 100, filter covers 
206, and the exhalation diverter body 216 do not interfere 
with or obstruct other gear worn by the wearer of the mask 
100. For example, the mask 100, filter covers 206, and the 
exhalation diverter body 216 may be small enough to avoid 
contact or Snagging on oxygen lines and other gears or tools 
used by the wearer of the mask 100. Additionally, the direc 
tional covers 206 may be rotated in various orientations to 
accommodate the positions of other gear worn by the wearer 
of the mask 100. 

FIG. 14 is a perspective view of an inhalation directional 
cover 1400 in accordance with another embodiment of the 
present disclosure. FIG. 15 is an elevational view of the 
directional cover 1400 shown in FIG. 14. The directional 
cover 1400 may be similar to the directional cover 206 
(shown in FIG. 2). For example, the directional cover 1400 
may be rotatably coupled to the filter 204 (shown in FIG. 2) 
and/or the filter cover 300 (shown in FIG. 3) to control the 
directions and/or locations from which air is inhaled into the 
filter mask 100 (shown in FIG. 1). The directional cover 1400 
includes a coupling portion 1402 and a wing portion 1404. 
The coupling portion 1400 defines a plenum 1404 through 
which inhaled air passes when the wearer of the mask 100 
(shown in FIG. 1) inhales. The coupling portion 1404 extends 
between a connection end 1406 and an outer surface 1408 
along a rotation axis 1410. Similar to the outer surface 228 
(shown in FIG. 2), the outer surface 1408 is a closed surface 
in the illustrated embodiment. For example, the outer surface 
1408 may prevent air from passing through the outer Surface 
1408 and into the plenum 1404. 
The connection end 1406 is rotatably mounted to the filter 

204 (shown in FIG.2). For example, the connection end 1406 
may be an arcuate wall that extends between opposite ends 
around a portion of the periphery of the filter 204. The con 
nection end 1406 provides an opening through which inhaled 
air passes from the plenum 1404 and into the filter 204. 
The rotation axis 1410 is the axis about which the direc 

tional cover 1400 rotates relative to the mask 100 (shown in 
FIG. 1). In one embodiment, the rotation axis 1410 is parallel 
to or coextensive with the center axis 208 (shown in FIG. 2) of 
the filter 204 (shown in FIG. 2) to which the directional cover 
1400 is mounted. Alternatively, the rotation axis 1410 may be 
angled with respect to the center axis 208 of the filter 204. 
The wing portion 1404 is an elongated extension of the 

coupling portion 1402 that extends from the coupling portion 
1402 along an elongation direction 1412. The wing portion 
1404 extends from an intake end 1414 to the outer surface 
1408 in a direction that is obliquely oriented with respect to 
the rotation axis 1410. For example, the intake end 1414 may 
be disposed at an oblique angle with respect to the outer 
surface 1408 and the connection end 1406. In the illustrated 
embodiment, the intake end 1414 defines an opening through 
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which inhaled air enters the directional cover 1400. For 
example, the directional cover 1400 may be substantially 
closed to the Surrounding atmosphere with the outer Surface 
1408 preventing the ingress of air or fluid into the plenum 
1404 while the intake end 1414 may include one or more 
openings through which inhaled air enters the plenum 1408. 
In one embodiment, the intake end 1414 is open from the 
outer surface 1408 to the connection end 1406. Alternatively, 
the intake end 1414 may be a closed surface similar to the 
outer Surface 1408 with one or more openings extending 
through the intake end 1414. For example, the intake end 
1414 may include a filter media or body that filters inhaled air 
prior to entering the plenum 1404. 
The directional cover 1400 may be substantially sealed 

from the surrounding atmosphere but for the intake end 1414. 
For example, the body of the directional cover 1400 may 
prevent the ingress of air or fluid into the plenum 1404 except 
for through the intake end 1414. The orientation of the intake 
end 1414 relative to the mask 100 (shown in FIG.1) may then 
determine the locations from which air is drawn into the 
directional cover 1400 and the mask 100. The wing portion 
1404 may define the inhalation ductor conduit through which 
inhaled air is drawn into the filter 204 (shown in FIG. 2) to 
which the directional cover 1400 is mounted. 

In one embodiment, the plenum 1404 may be sufficiently 
large such that the directional cover 1400 does not signifi 
cantly restrict airflow into the filter 204 (shown in FIG. 2) 
and/or reduce the filtration efficiency of the filter. For 
example, the plenum 1404 may define a conduit that has a 
cross-sectional area for inhaled airflow that is as large as or 
larger than the cross-sectional area of the intake interface 810 
(shown in FIG. 8) of the filter 204, similar to the plenum 804 
(shown in FIG. 8). 
FIG.16 is a perspective view of an exhalation diverter body 

1500 in accordance with another embodiment of the present 
disclosure. The exhalation diverter body 1500 may be similar 
to the exhalation diverter body 216 (shown in FIG. 2). For 
example, the exhalation diverter body 1500 may be coupled 
with the oronasal cup 200 (shown in FIG. 2) to divert exhaled 
air away from a plane of interaction 106 (shown in FIG. 1) 
between a person 102 (shown in FIG. 1) wearing the mask 
100 (shown in FIG. 1) and a person 104 (shown in FIG. 1) 
with whom the person 102 is interacting. The exhalation 
diverter body 1500 may be a flexible body formed from a 
dielectric or elastomeric material. Such as one or more poly 
mers. The exhalation diverter 1500 may be fixed to the mask 
100 or the oronasal cup 200 such that the exhalation diverter 
body 1500 cannot be separated from the mask 100 or oronasal 
cup 200 without damaging the body 1500. Alternatively, the 
exhalation diverter body 1500 may be removably coupled to 
the oronasal cup 200. 
The exhalation diverter body 1500 includes a deflection 

plate 1502 that laterally extends between two opposing outer 
walls 1504, 1506. The deflection plate 1500 also longitudi 
nally extends between a ring body 1508 to a lower outer wall 
1510. The outer walls 1504, 1506, 1510 extend from the 
deflection plate 1502 to corresponding sealing edges 1512 
1516 in directions that are obliquely or perpendicularly ori 
ented with respect to the deflection plate 1502. The ring body 
1508 and the sealing edges 1512-1516 may engage the oro 
nasal cup 200 (shown in FIG. 2) to define a plenum between 
the exhalation diverter body 1500 and the oronasal cup 200. 
The sealing edges 1512-1516 and the ring body 1508 may be 
sealed to the oronasal cup 200 to prevent air from being 
passing through an interface between the oronasal cup 200 
and any of the sealing edges 1512-1516 and the ring body 
1508. 
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The deflection plate 1500 and outer walls 1504,1506,1510 
define exhalation ducts 1518, 1520 that direct exhaled air 
outward from the filter mask 100 (shown in FIG. 1) along the 
exhalation directions 110 (shown in FIG. 1). While two exha 
lation ducts 1518, 1520 are shown, alternatively a different 
number of ducts 1518, 1520 may be provided. The outer wall 
1510 may have anarcuate shape that forms the two exhalation 
ducts 1518, 1520 between the opposing outer walls 1504, 
1506. Alternatively, the outer wall 1510 may form three or 
more exhalation ducts. In another embodiment, the outer wall 
1510 may include a single opening or be absent from the 
exhalation diverter body 1500 to provide a single exhalation 
duct between the outer walls 1504, 1506. 
The exhalation diverter body 1500 may be coupled to the 

filter mask 100 (shown in FIG. 1) such that exhaled air is 
permitted to exit the filter mask 100 only through the exhala 
tion ducts 1518, 1520. Air that is exhaled by the wearer of the 
filter mask 100 strikes the deflection plate 1502. The exhaled 
air is diverted by the deflection plate 1502 toward the outer 
walls 1504, 1506, 1510. The deflection plate 1502 and outer 
walls 1504, 1506, 1510 direct the exhaled air out of the 
exhalation diverter body 1500 through the exhalation ducts 
1518, 1520. The exhalation ducts 1518, 1520 may be 
arranged such that the exhaled air is directed away from the 
wearer of the filter mask 100 and/or from one or more persons 
with whom the wearer of the mask 100 is interacting. For 
example, the exhalation ducts 1518, 1520 in the illustrated 
embodiment diverge away from one another. The exhaled air 
passing through the separate exhalation ducts 1518, 1520 
exits the exhalation diverter body 1500 and is directed in 
diverging directions oriented away from one another and 
downward with respect to the filter mask 100. The exhaled air 
may be directed to pass below and away from the mask 100 
such that the exhaled air is not trapped by or next to the 
wearer's body. For example, rather than directing the exhaled 
air directly downward into the wearer's body, the exhalation 
ducts 1518, 1520 may diverge away from one another to 
direct the air in divergent directions away from the center axis 
of the wearer. 
The exhalation diverter body 1500 may prevent backward 

flow of air from outside of the filter mask 100 (shown in FIG. 
1). For example, the exhalation diverter body 1500 forms the 
exhalation ducts 1518, 1520 such that ambient air is unable to 
backflow into the interior of the oronasal cup 200 (shown in 
FIG. 2). The path that ambient air must follow to backflow 
into the oronasal cup 200 through the exhalation diverter 
body 1500 may be sufficiently tortuous so as to prevent the air 
from back flowing into the oronasal cup 200. 

Dimensions, types of materials, orientations of the various 
components, and the number and positions of the various 
components described herein are intended to define param 
eters of certain embodiments, and are by no means limiting 
and are merely exemplary embodiments. Many other 
embodiments and modifications within the spirit and scope of 
the claims will be apparent to those of skill in the art upon 
reviewing the above description. The scope of the invention 
should, therefore, be determined with reference to the 
appended claims, along with the full scope of equivalents to 
which Such claims are entitled. In the appended claims, the 
terms “including and “in which are used as the plain-En 
glish equivalents of the respective terms "comprising and 
“wherein.” Moreover, in the following claims, the terms 
“first.” “second, and “third,' etc. are used merely as labels, 
and are not intended to impose numerical requirements on 
their objects. Further, the limitations of the following claims 
are not written in means-plus-function format and are not 
intended to be interpreted based on 35 U.S.C. S 112, sixth 
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paragraph, unless and until Such claim limitations expressly 
use the phrase “means for followed by a statement of func 
tion Void of further structure. 
What is claimed is: 
1. A filter mask comprising: 
an oronasal cup configured to enclose a nose and mouth of 

a user and to fluidly couple with a filter that filters air 
passing through the filter along a center axis of the filter; 

an inhalation directional cover configured to be joined to 
the filter, the inhalation directional cover comprising an 
elongated wing portion oriented in an inhalation direc 
tion that is angled with respect to the center axis of the 
filter, wherein the inhalation directional cover is rotat 
ably coupled to the filter, the inhalation directional cover 
rotatable about the center axis of the filter to vary orien 
tation of the inhalation direction; and 

an exhalation diverter body fluidly coupled with the oro 
nasal cup, the exhalation diverter body defining an exha 
lation duct that directs exhaled air out of the oronasal cup 
along an exhalation direction, wherein the inhalation 
direction and the exhalation direction are oriented away 
from a plane of interaction between the user and another 
person. 

2. The filter mask of claim 1, further comprising a filter 
cover configured to be coupled to the filter and disposed 
between the filter and the inhalation directional cover, the 
filter cover permitting air to be inhaled through the filtercover 
and into the filter while blocking passage of droplet spray into 
the filter. 

3. The filter mask of claim 1, further comprising a filter 
cover configured to be coupled to the filter, the filter cover 
comprising an engagement portion adapted to couple with the 
filter and an enclosure portion removably joined with the 
engagement portion, wherein the filter cover receives a filter 
media between the engagement portion and the enclosure 
portion that filters air prior to the air entering the filter. 

4. The filter mask of claim 1, wherein the inhalation direc 
tional cover provides a plenum between the filter and the 
inhalation directional cover, the plenum defining a conduit 
having a cross-sectional area through which inhaled air 
passes that is at least as large as an air intake interface of the 
filter. 

5. The filter mask of claim 1, wherein the exhalation 
diverter body directs exhaled air downward from the nose and 
mouth of the user. 

6. The filter mask of claim 1, wherein the exhalation direc 
tion is a first exhalation direction, and the exhalation diverter 
body includes multiples ones of the duct that direct exhaled 
air along the first exhalation direction and a second exhalation 
direction, the first and second exhalation directions diverging 
away from one another and downward with respect to the 
nose and the mouth of the user. 

7. The filter mask of claim 1, wherein the exhalation 
diverter body includes an opening configured to receive a 
Voice transmitter. 

8. The filter mask of claim 1, wherein the inhalation direc 
tional cover is rotatably coupled to the filter such that the 
inhalation directional cover rotates with respect to the filter. 

9. The filter mask of claim 1, wherein the inhalation direc 
tional cover is selectively positionable at a plurality of differ 
ent inhalation directions. 

10. The filter mask of claim 1, wherein the inhalation 
directional cover is selectively positionable at a plurality of 
different inhalation directions, the inhalation directional 
cover comprising a plurality of protrusions that engage cor 
responding cavities in the filter or a filter cover at correspond 
ing positions. 
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11. A filter mask comprising: 
an oronasal cup configured to enclose a nose and mouth of 

a user, 
a filter joined with the oronasal cup and fluidly coupled 

with the oronasal cup, the filter removing contaminants 
from air inhaled into the oronasal cup and through the 
filter along a center axis of the filter; and 

an inhalation directional cover comprising an engagement 
portion rotatably connected to the filter and an elongated 
wing portion oriented in an inhalation direction that is 
angled away from the center axis of the filter, the inha 
lation directional coverforming a duct through which air 
is inhaled into the filter along the inhalation direction, 
wherein the inhalation directional cover is rotatable 
around the center axis of the filter to vary orientation of 
the inhalation direction. 

12. The filter mask of claim 11, further comprising a filter 
covercoupled to the filter between the filter and the inhalation 
directional cover, the filter cover blocking passage of aerosols 
from inhaled air into the filter. 

13. The filter mask of claim 11, further comprising a filter 
cover including an engagement portion coupled to the filter 
and an enclosure portion removably joined with the engage 
ment portion, wherein the filter cover receives a pre-filter 
element between the engagement portion and the enclosure 
portion that filters inhaled airprior to the air entering the filter. 

14. The filter mask of claim 11, further comprising an 
exhalation diverter body fluidly coupled with the oronasal 
cup, the exhalation diverter body defining an exhalation duct 
that directs exhaled air out of the oronasal cup along an 
exhalation direction oriented away from a plane of interaction 
between the user and another person. 

15. The filter mask of claim 11, further comprising an 
exhalation diverter body fluidly coupled with the oronasal 
cup, the exhalation diverter body including exhalation ducts 
that direct exhaled air out of the oronasal cup along divergent 
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exhalation directions oriented away from one another and 
from a plane of interaction between the user and another 
person. 

16. The filter mask of claim 11, wherein the inhalation 
directional cover can be at least one of removed, cleaned, or 
reused without at least one of removing or replacing the filter 
from the filter mask. 

17. A filter mask comprising: 
an oronasal cup configured to enclose a nose and mouth of 

a user, 
an inhalation duct rotatably coupled with the oronasal cup, 

the inhalation duct rotatable with respect to the oronasal 
cup to vary a location from which air is inhaled from 
Surrounding atmosphere into the oronasal cup; and 

an exhalation duct fluidly coupled with the oronasal cup, 
the exhalation duct directing exhaled air downward from 
the oronasal cup with respect to the nose and mouth of 
the user into the Surrounding atmosphere, wherein the 
inhalation duct and the exhalation duct direct intake and 
exhalation of air, respectively, along directions away 
from a plane of interaction between the user and another 
person with whom the user is interacting. 

18. The filter mask of claim 17, wherein the oronasal cup is 
configured to couple with a filter that filters air as the air enters 
the filter through an intake interface and passes through the 
filter to an outlet interface, the inhalation duct rotatably 
coupled to the filter about the center axis to vary an inhalation 
direction along which air is inhaled through the inhalation 
duct. 

19. The filter mask of claim 17, wherein the exhalation duct 
is a first exhalation duct, further comprising a second exha 
lation duct fluidly coupled with the oronasal cup, the first and 
second exhalation ducts directing exhaled air in diverging 
directions away from one another. 

20. The filter mask of claim 17, wherein the exhalation duct 
directs exhaled air at least one of rearward or toward a shoul 
der of the user. 


